This paper is the first study on the effects of pay-performance sensitivity (PPS) on the performance of initial public offerings (IPOs) in the presence of social ties and family ties of the top managers with board members. We find that both social ties and family ties increase PPS. In turn, PPS improves IPO performance. More importantly, greater PPS increases the positive effect of social ties on IPO performance whereas it reduces the negative effect of family ties.
INTRODUCTION
The initial public offering (IPO) is a major transition in the life of the firm (Welbourne and Andrews, 1996) as it results in a separation of ownership and control, and hence a reduction in the incentives of the top management team (TMT) to work hard and expend the required effort to pursue the best interest of the shareholders. Pay-for-performance schemes, monitored by independent board members, may thus be one way to ensure, via increased pay-performance sensitivity (PPS), the alignment of interests between the TMT and the shareholders.
However, IPO firms tend to suffer from a major disadvantage when compared to more mature firms. As they are young firms they are less likely to attract independent board members with sufficient experience and expertise to perform effectively their service tasks. IPO firms are therefore more likely to rely on friends and families of the TMT to serve on the board of directors. The potential advantage of having friends and family on the board is the smoother interaction between the TMT and the board, which stems from the similarities in experiences and points of view between the two, brought about by homophily. McPherson et al. (2001, p. 416) define homophily as "the principle that a contact between similar people occurs at a higher rate than among dissimilar people". In other words, one's friends and family are likely to be similar to one-self, ensuring smoother social dealings. This also suggests that PPS for the TMT is likely to be higher in the presence of social ties and family ties, reflecting the greater alignment of interests between the former and the board of directors. However, the positive effect of pay-forperformance schemes may be reduced due to the board's lower monitoring efficiency caused by the social ties or family ties between top managers and board members. As such ties might reduce the effectiveness of the board of directors as a monitoring device, they might also result in lower firm performance. Put differently, the carrot (pay for performance) might have less of a positive effect if there is less of a stick (monitoring by the board).
The contributions of this paper to the literature are three-fold. First and most importantly, this is the first paper -to the best of our knowledge -to examine the effects on pay-performance sensitivity (PPS) of social ties and family ties of the top managers with board members for the case of IPO firms. Using a unique dataset of observations on 3,613 TMT members in 500 IPO firms from 1997 to 2008, we measure family ties as the number of board members with whom a given TMT member has a family tie, expressed as a proportion of the total board size. Social ties are of the following four types: same origin (i.e., the same foreign nationality), same school (i.e., educational institution), same former employer, and same club or association membership.
Similar to family ties, we measure the number of board members with whom the TMT member has at least one social tie, expressed as a proportion of the total board size. PPS is measured by taking into account all stock options as well as all shares owned by the TMT member immediately after the IPO. It measures the dollar change in the TMT member's compensation caused by a one-dollar change in the stock price. We find that both family ties and social ties increase PPS. More generally, our results indicate the conditions under which PPS alleviates possible conflicts of interests arising from the existence of family ties and social ties between executives and board members.
Second, this paper not only examines PPS in the context of social ties and family ties within IPO firms, but does so for the entire TMT rather than just for the CEO as this is typically the case in the existing literature. Hence, it tests in a more holistic manner the validity of the managerial power theory, which is based on the premise that board structure is an important determinant of the effectiveness of board monitoring and of the alignment of executive pay with firm performance.
Third and in line with previous research by the authors (see Chahine and Goergen, 2013) , social ties reduce IPO underpricing whereas family ties have the opposite effect. In terms of the other performance measures, social ties increase the IPO premium as well as the long-term buy-andhold abnormal returns. In contrast, family ties have a negative effect on these alternative performance measures. Conversely, Hwang and Kim (2009) find that social ties destroy rather create value for the case of mature firms. More importantly, the present paper proposes a way forward whereby firm owners can mitigate the value destroying effect of family ties or reinforce the value creating effects of social ties. Indeed, greater PPS is a way to ensure the agents act in the interest of the principal. We find that the negative effect of family ties on IPO performance is largely cancelled out by greater PPS whereas the already positive effect of social ties is increased by greater PPS. Our evidence contrasts with Aggarwal and Samwick (2006) , who do not find that PPS mitigates private benefits of control but rather mitigates private costs of investing.
Indeed, our study finds that PPS helps reduce possible private benefits of control in family firms. 1 In the next section, we review the literature and develop the conjectures. We then discuss the data and methodology. This is followed by the analysis of the empirical results. We then run robustness checks, and we draw conclusions in the final section.
1 Conversely, Kau et al. (2008) find that CEOs with greater PPS are more likely to listen to the market by reversing investment decisions once the market has reacted negatively to their announcement.
REVIEW OF THE LITERATURE AND CONJECTURES

The Effect on PPS of Family Ties and Social Ties of the TMT with Board Members
The role of the board of directors is to monitor the firm's managers in order to mitigate the agency conflicts that result from the separation of ownership and control (Fama and Jensen, 1983) . Nonetheless, the role of the board typically goes beyond protecting shareholder interests as it extends to participation in the firm's strategic decision making as well as the setup of TMT pay-for-performance incentives (Dalton et al., 1998; and Golden and Zajac, 2001 ). Hwang and Kim (2009) examine the Fortune 100 firms, and hypothesize that social ties affect the ways directors monitor and discipline the CEO. They observe that a considerable percentage of boards currently classified as independent from the TMT are not so in practice. They adjust conventional board independence for social ties and study its impact on TMT compensation.
They find that PPS is significantly lower and pay levels are significantly higher for CEOs of firms with boards that are socially dependent on the CEO. Therefore, social ties might be an advantage to the CEO, as well as the other TMT members, when negotiating their compensation with the board (Hwang and Kim, 2009 ). However, compared to mature firms, IPO firms face more uncertainty than mature firms, and principals are therefore less likely to have a strong sense of what actions an agent could and should be pursuing. Pay-for-performance incentives are thus likely to ensure that managers pursue shareholder interests (Grossman and Hart, 1983) . Such incentives include stock options, which are a relatively cost-effective and straightforward means of aligning the TMT's incentives with those of the owners, as well as stock ownership.
In contrast, TMT members with family ties are likely to have a significant fraction of their wealth, via stock ownership, closely tied to the value of the firm (Jensen and Meckling, 1976; Schulze et al., 2003) . As such, their pay -or more precisely the income they derive from their firm -is highly performance sensitive, thereby aligning their interests with those of the other owners. Put differently, TMT members with family ties are likely to have high PPS given their stock ownership. We arrive at the following conjecture.
C1: Pay-performance sensitivity (PPS) is higher for TMT members with family ties or social ties
with board members than for those without any such ties.
PPS and IPO Performance
Engel et al. (2002) point out that governance issues, such as the CEO's incentives, are critical for firms going public and about to establish a formal separation between ownership and control.
Since outside investors do not have any prior experience of the IPO firm, the IPO process is usually characterized by high levels of uncertainty and asymmetric information. While some studies suggest that higher PPS can exacerbate managerial risk aversion, leading to suboptimal risk-taking (see e.g. Lambert et al., 1993) , there is relatively consistent evidence that PPS, on average, provides increased risk-taking incentives (see e.g. Rajgopal and Shevlin, 2002: Coles et al., 2006) . Executive compensation schemes may thus be important in terms of aligning the interests of the executives with those of the shareholders. Stock options and stock ownership are means of making executive pay more sensitive to firm performance. In particular, a high degree of PPS ensures that insiders are well incentivized. More specifically, Certo et al. (2003) find that stock options have a positive effect on IPO valuation, whereas Jain and Kini (1994) find a positive effect of post-IPO insider stock ownership on firm performance.
C2: IPO performance increases with pay-performance sensitivity (PPS) for the TMT member.
The Effect on IPO Performance and PPS of Family Ties and Social Ties of the TMT
Members with Board Members
In what follows, we argue − similar to previous work by the authors (see Chahine and Goergen, 2013 ) − that family ties reduce IPO performance whereas social ties have the opposite effect.
What is novel in the present study is that we argue that PPS reduces the negative effect of family ties and amplifies the positive effect of social ties on IPO performance. In detail, prior literature suggests that family ties provide firms with valuable resources which are likely to be a long-term source of competitive advantage (Sirmon and Hitt, 2003) . Broadly speaking, family ties may increase cooperation, including altruism, and individual and firm performance. To the extent that firms with stronger family ties between the TMT and board members are more likely to be family firms, these firms are also less likely to suffer from agency problems arising from the separation of ownership and control. Indeed, for firms with strong family ties the moral hazard problem may be significantly mitigated because (1) the large shareholdings of the family alleviate the free rider problem inherent in firms with numerous atomistic investors (Demsetz and Lehn, 1985) , (2) there exists less information asymmetry between the TMT and the board directors, thereby facilitating better monitoring by the board and the provision of better advice to the managers (Anderson and Reeb, 2003) , and (3) family-run firms have longer investment horizons, thus attenuating stock market short-termism (e.g. Stein, 1989 ).
However in turn, family firms may be subject to conflicts of interests between controlling and non-controlling shareholders (e.g., Ali et al., 2007) . Indeed, Cabrera-Suárez et al. (2001) argue that family culture, influenced by the history of the family, may make an organization inflexible and resistant to change (see also Hall et al., 2001) . Family ties may, for example, lead to paternalism, whereby family members care excessively for the other employees of the firm, interfere with their decisions, and "protect" them while denying them responsibility and the freedom to make autonomous choices (Dyer, 1986) . Villalonga and Amit (2006) find that the involvement in the management of family members, other than the founding CEO, has a negative effect on firm performance. Family ties may thus have negative consequences such as shareholder value destruction. In addition, founding families may enjoy considerable control and power due to their concentrated shareholdings in their firms, which in turn may facilitate the expropriation of minority shareholders and lead to poor performance (Gilson and Gordon, 2003) .
One can even argue that the danger of minority shareholders being expropriated by the controlling family is greater at the time of the IPO since outside investors have very limited knowledge about the firm at that time. In other words, while recent evidence suggests that family ownership and management has a positive impact on performance (McConaughy, 2000; Schulze et al., 2003) , family bonds are likely to create incentives to behave opportunistically, and to cause moral hazard, including free riding and shirking (Lubatkin et al., 2005) . The increase in TMT "familiness" within the upper echelon potentially enhances the misappropriation of the firm's resources by family top executives (Schulze et al., 2001; Minichilli et al., 2010) .
Nevertheless, greater PPS might reduce part of the negative effects of family ties on IPO performance. Put differently, the positive effect of PPS on IPO performance is likely to be lower in the presence of family ties.
C3: While IPO performance is negatively affected by family ties, this effect is mitigated by greater PPS.
Similar arguments may be made for the case of social ties. Indeed, boards influence firm performance and protect shareholder interests by monitoring and disciplining TMT members (Boyd, 1994; Rechner and Dalton, 1991; Westphal and Zajac, 1995) . In particular, outside directors, provided they are independent from the firm, monitor managers' decision making to ensure the maximization of shareholder wealth (Adams and Ferreira, 2007) . Hence, the absence of social ties makes the board's monitoring more effective (Fama and Jensen, 1983, p. 315) , whereas their existence might create barriers to monitoring which affect the quality of board performance (Hirshleifer and Thakor, 1994) . This argument is supported by empirical evidence suggesting that social ties have a negative effect on TMT oversight (Hirsch et al., 1987) .
In contrast, Westphal (1999) argues that social ties, such as friendships, encourage CEOs as well as other top managers to seek advice from the board. Evidence from behavioral research suggests how social ties among colleagues foster advice seeking, decrease the fear of compromising one's social status and of disclosing information. In addition, Westphal (1999) cites research which shows that friendships enhance communication, information sharing, and collaboration through trust, and that they do not hinder the board's monitoring and oversight of the CEO. As such, social ties with similar others, influence firm performance since people with similar experiences enjoy smoother interaction (McPherson et al., 2001) . In other words, social ties facilitate mutual understanding and render communication more likely and comfortable (Marsden, 1987; McPherson et al., 2001) . In particular, social dependence shifts normative expectations from exchange-based norms that promote "dispassionate reciprocation" to communal norms that promote care and trust (Clark and Mills, 1979; Silver, 1990) .
There is evidence that social ties create a positive predisposition and mitigate competitive behavior, thus directly affecting measurable economic outcomes (Hwang and Kim, 2009 ). Accordingly, these shared qualities and experiences, through the ties with similar others within the firm, facilitate interactions and thereby foster personal connections. Whether this is conscious or not, those concerned enjoy a higher degree of mutual understanding and are more comfortable with others who have similar characteristics and experiences (Marsden, 1987; McPherson et al., 2001) . Prior research in the area of leader-member exchange theory, which focuses on the twoway relationship between supervisors and subordinates, shows that social ties between superiors and subordinates yield better performance (Bauer and Green, 1996) . A management-friendly board may thus be optimal for shareholders (Westphal, 1999; Adams and Ferreira, 2007; Almazan and Suarez, 2003) given the positive effect of social ties on firm performance (Westphal, 1999) .
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In addition to social ties, the choice of adequate incentive schemes is likely to establish a consensus and improve collaboration between the boardroom and the TMT, which in turn improves firm performance. We argue that IPO firms with TMT members with social ties with board members have a shared purpose and consensus vision and are thus likely to implement sufficiently articulated strategies to generate better IPO performance. Therefore, the positive effects of PPS on IPO performance are likely to be greater in the presence of social ties as compared to the presence of family ties. Receipts (ADRs), closed-end funds, foreign IPOs, unit offerings, financial IPOs, and those with an offer price of less than five dollars. We also eliminate carve-outs and spin-offs as these are different from regular IPOs given that they are flotations of parts of mature businesses (see e.g. Chahine and Goergen, 2011) . We end up with 2,082 IPOs. To keep within limits the highly labor-intensive data collection, we then randomly select 500 of these IPOs for our final sample, which represents about 20% of the IPO population. The TMT consists of those individuals listed in the IPO prospectus as top managers, i.e. those with executive level titles (i.e. vice-president and above).
C4
The data on family ties, social ties, stock options, stock ownership, fixed salary, bonus and IPO characteristics is collected from the IPO prospectuses. The board's composition is also collected from the IPO prospectuses, by consulting the sections on the "MANAGEMENT" and "PRINCIPAL STOCKHOLDERS" as well as the footnotes to these sections to ensure the data is as accurate as possible. An additional data source is the proxy statements for the fiscal year of the IPO, which are available from the Securities and Exchange Commission's (SEC's) Electronic Data Gathering, Analysis, and Retrieval system (EDGAR). In addition to the data on IPO stock options which are usually issued on (or a few days before) the offering date, data is also collected on all stock options granted prior to the IPO period as well as stock ownership. This enables us to determine overall PPS for the TMT members in place immediately after the IPO. Table 1 compares the random sample of 500 IPOs covered by this study to the population of the 2,082 IPOs. Panel A shows that, although some years are over-represented in the sample, the sample roughly follows the peaks and troughs of the population. Panel B suggests that the distribution across industries is similar to the population. Finally, Panel C shows that the sample and population have similar market capitalizations, percentages of hi-tech firms, percentages of VC-backed firms and similar first-day underpricing. Hence, we are confident that our sample is representative of the population of IPOs.
[ Table 1 About Here]
Methodology
To examine 1) the impact of family ties and social ties on PPS and 2) the impact of PPS as well as family ties and social ties for individual TMT members on IPO performance, we estimate the following system of two equations: 
Equation (1) TMT members of the same firm are not independent of each other. This is done by clustering the regression errors by IPO firms. Later, in the robustness section, we re-estimate the regressions at the IPO firm level by aggregating the social ties and family ties of individual TMT members. In that section, we also re-estimate the regressions at the CEO level only.
Since family ties and social ties are likely to affect both PPS and IPO performance, and PPS is hypothesized to affect IPO performance, our empirical results might be affected by the endogeneity of PPS. There is thus a need to control for the potentially endogenous determination of PPS. The Hausman (1978) specification test confirms the endogeneity of PPS at the 1% significance level. We shall thus use 3-stage least squares (3SLS) regressions, which are more efficient and are based on the full information set compared to the 2-stage least squares (2SLS) estimation procedure, which uses less information about the error structure. In a first instance, we do so by using the TMT member's board membership as an instrumental variable. Board
Member dummy is set to one if the TMT member holds a board seat, and is zero otherwise. The
Appendix discusses the validity of this instrument in detail. Further, for the CEO regressions in the robustness section we need to use different instruments as all CEOs sit on the board. In that same section, we also use a different way of adjusting for the potential endogeneity of PPS. In addition, in that section, we also adjust for the possible endogeneity of social ties and family ties in two different ways. Below, we present our dependent variables and the independent variables.
Dependent Variables
Pay-Performance Sensitivity (PPS) is determined for every TMT member. It takes into account both stock options, granted at the time of IPO or during the years preceding the IPO, and stock ownership. It is calculated using the Black-Scholes model and is equal to delta times the shares represented by the option awards divided by the total number of shares outstanding immediately following the IPO. Delta is the change in the Black-Scholes option value caused by a one-dollar change in the stock price. Delta provides an estimate of the change in the value of the stockoption awards for a one-dollar change in the value of the firm's common equity (Yermack, 1995) . 3 We then add to that figure the number of shares owned by the TMT member divided by the total number of shares outstanding, both being measured immediately following the IPO.
Hence, PPS measures the change in the TMT member's compensation, via his stock options and stock ownership, caused by a one-dollar change in the stock price. 4 In the robustness section, we rerun the regressions for the CEOs only. This enables us to include the bonus into the calculation of PPS and to control for the fixed salary, two data items that are frequently not disclosed for the other TMT members.
IPO Performance is measured in the short run by first-day underpricing and the IPO premium, and in the long run by the buy-and-hold abnormal return (BHAR) over the one-year, two-year and three-year period following the close of the first day of trading. In line with prior literature, Underpricing is the difference between the price at the end of the first day of trading and the offer price over the offer price. IPO Premium is the difference between the offer price and the book value per share expressed as a fraction of the offer price (Nelson, 2003) . BHAR 1Y, BHAR 2Y and BHAR 3Y is the one-year period, the two-year period and the three-year period (starting with the close of the market on the first day of trading) aftermarket performance, respectively.
All three are adjusted by the equally-weighted return of 5x5 benchmark portfolios based on market capitalization and book-to-market ratio. trading, multiplied by 254, the number of trading days in a typical year. The dividend rate effect is excluded from the model since none of our firms pays a dividend around its IPO. 4 In an earlier version of the paper, PPS was based on stock options only. The regression results were qualitatively similar. 5 We identify for each IPO firm a portfolio of stocks based on market capitalization and another one based on the book-to-market ratio. The benchmark portfolios are built at the end of each IPO trading date as part of the intersections of 5 portfolios based on size (market capitalization) and 5 portfolios based on the book-to market ratio (B/M). The size breakpoints for each IPO are the quintiles of all Compustat firms for which we have market equity data on the IPO date. The B/M breakpoints are the quintiles of the B/M of all Compustat firms with a positive book equity value on the last fiscal year end in t-1. The B/M is equal to the book equity divided by the market capitalization for the last fiscal year end in t-1.
Independent Variables
Family Ties and Social Ties are TMT-member level variables. Family Ties is defined as the number of board members with whom a given TMT member has a family tie, expressed as a proportion of the total board size. Social Ties is the number of board members with whom the TMT member has at least one social tie, expressed as a proportion of the total board size. Social ties are of the following types: same origin (i.e., the same foreign nationality), same school (i.e., educational institution), same former employer, and same club or association membership.
Moreover, for a TMT member who has both family ties and social ties with the same board member, we class such a TMT member as having family ties. 6 The rationale for doing so is that family ties are based on blood connections which provide a "binding" type of social capital whereas social ties are based on friendship and therefore provide only a "bridging" type of social capital. Compared to social ties, "family ties are personal and involve relatives, self-experiences and a sense of self-identity" (Trevinyo-Rodriguez and Bontis, 2010, p. 421). Hence, the family represents "a strong tie, developed on the basis of trust, expectation and the family bond" (Jack, 2005 (Jack, , p. 1244 . As such, family ties usually give a personal dimension of shared responsibility for the firm, generating a sense of belonging as well as intense emotions among family members.
These emotions may influence the perceptions of family members, bind them together, keep them apart from others, and regulate "their behavior through guilt, shame and pride" (Massey, 2002, p. 20) . Since family ties are more binding and thus more influential than social ties, we assume that their effect dominates the effect of social ties with the same board member. We check the validity of this assumption in the robustness section.
Based on prior research (see e.g. Hanley, 1993; Loughran and Ritter, 2002) , we argue that IPO performance mainly depends on firm characteristics and market conditions at the time of the IPO. Both equations (1) and (2) control for firm size and industry. Market Capitalization, based on the offer price, is used as a proxy for firm size. We use the natural logarithm of market capitalization Ln Size, in the regressions and this is expected to increase compensation (Jensen and Murphy, 1990) , and IPO performance (Beatty and Ritter, 1986) . A Hi-Tech dummy is added to control for the presence of higher asymmetric information in high-technology firms. This dummy variable is equal to one if the IPO firm is a hi-tech firm, and zero otherwise. 7 In line with prior research by Ritter (1984) , Aftermarket Standard Deviation is used as a proxy for the riskiness of the IPO firm. It is equal to the standard deviation of the stock returns over the first 100 days starting with the first trading day following the IPO day. In line with Yermack (1995),
we control for tax loss carry-forwards since firms with tax loss carry-forwards have lower marginal tax rates, making stock options more attractive. These firms are also riskier, which may affect IPO performance. Loss Carry-forward dummy is equal to one for firms with a tax loss carry-forward, and zero otherwise. Jensen (1986) al., 2007). We also control for the growth opportunities of the IPO firm, via the price-to-book ratio, as these are likely to affect the compensation scheme as well as IPO performance. Since the IPO premium is based on the offer price and the book value per share, the Price-to-Book Ratio is included in the regressions on all measures of IPO performance, except for the regression on the IPO premium (Loughran and Ritter, 2004) . Lock-up Period is equal to the difference in days between the IPO date and the lock-up expiry date. We expect a longer lock-up period to signal the commitment of the pre-IPO owners to the firm and therefore to affect IPO performance positively (Brav and Gompers, 2003; Megginson and Weiss, 1991) . Social Board
Independence is the proportion of outside directors with neither family ties nor social ties with the TMT members and also without financial ties with the latter as well as the IPO firm.
The regressions also include a VC dummy which is equal to one if the IPO firm is VC-backed, and zero otherwise (Barry et al., 1990; Megginson and Weiss, 1991; Hamao et al., 2000; Lowry and Murphy, 2007) . We also control for the reputation of the underwriter managing the offering.
Underwriter Reputation is calculated as in Carter and Manaster (1990) and Loughran and Ritter (2004) , with more reputable underwriters expected to certify the quality of managed offerings and to increase IPO performance. Market Return is the compound return of the equally-weighted CRSP index over the 20 trading days preceding the IPO date. It controls for market momentum and is expected to increase underpricing (Hanley, 1993; Loughran and Ritter, 2002) . All the regressions include year dummies to control for cycles in IPO activity.
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The underpricing regression, which is based on equation (2), controls for an additional variable commonly used in the IPO literature, namely price revision. Price Revision is equal to the ratio of the difference between the offer price and the mid-point of the initial price range to the latter, and is used as a proxy for investor feedback during the pre-IPO period (Hanley, 1993) . The average price revision is positive with 3.6% and underpricing is 29.1%. The average premium amounts to 73.4% and the long-run aftermarket abnormal performance averages -2.4%
9
EMPIRICAL RESULTS
over the one-year period, -14.2% over the two-year period and -5.9% over the three-year period following the IPO. Finally, there are on average 7.236 TMT members per IPO firm.
[ Table 2 About Here] 9 Although not shown in the paper, we calculated the variance inflation factors (VIFs) for all the variables. All VIFs are below 1.43, which suggests that our data does not suffer from severe multicollinearity (O'Brien, 2007) . Table 3 reports descriptive statistics for the 3,613 TMT members in the 500 IPOs covered by this study. In a first instance, it compares the 2,124 TMT members without any ties with the 1,489
TMT members with ties, whether family ties or social ties. In a second instance, it compares the 169 TMT members with family ties with the 1,320 TMT members with social ties. The table suggests that, while family ties are a relatively rare occurrence, they tend to be stronger than social ties. Indeed, the average TMT member with family ties has such ties with 38% of the board members. In contrast, social ties are a frequent occurrence but they involve only 25% of board members.
The table also shows that the proportion of TMT members that have stock options is significantly lower for those without ties (0.347) than for those with ties (0.572) (p=1%). TMT members without ties also hold on average significantly fewer stock options as well as stock options with a lower value than TMT members with ties (p=1%). Moreover, the proportion of TMT members with stock options is significantly higher for those with social ties (0.580) than for those with family ties (0.509) (p=10%). TMT members with social ties also hold significantly more stock options as well as stock options with a higher value compared to TMT members with family ties (p=1%).
[ Table 3 About Here]
There are also significant differences in terms of stock ownership. Compared to TMT members with ties, TMT members without ties are significantly less likely to have stock ownership and have significantly less post-IPO ownership (p=1%). TMT members with family ties are more likely to have stock ownership and have more post-IPO ownership (p=1%) than those with social ties. As a consequence of these differences in stock option ownership as well as stock ownership, PPS of TMT members without ties is significantly lower than that of TMT members with ties (p=1%). This provides support for Conjecture 1. Finally, PPS of TMT members with family ties is higher than PPS of those with social ties (p=1%).
10
TMT members without ties are also less likely to sit on the board (p=1%) whereas TMT members with family ties are more likely to be board members (p=1%) compared to TMT members with social ties. 11 As to the price discovery process at the time of the IPO, Table 3 does not show any significant differences in the price revision between TMT members with ties and those without ties as well as between those with family ties and those with social ties. However, TMT members without ties are associated with lower IPO performance, i.e. higher underpricing, a lower premium, and lower aftermarket long-run performance, than those with ties (p=5% or better). Finally, TMT members with family ties are associated with lower IPO performance than TMT members with social ties (p=1% or better); this is the case for all five performance measures. Table 4 reports the results from the 3SLS estimation of equations (1) and (2), adjusting for the possible endogeneity of PPS. Regression (1) is based on equation (1), the PPS equation, whereas regressions (2) to (4c) are based on equation (2). As the average TMT size is 7 (see Table 2 ) we have repeat observations for each IPO firm, which are clearly not independent of each other, and 10 If stock ownership is omitted from PPS, TMT members with social ties have significantly higher PPS than those with family ties (p=10%). 11 Although not shown in Table 3 , TMT members without ties are less likely to have a PhD (p=5%), have shorter tenure (p=1%), are less likely to be CEOs (p=1%), and more likely to be a finance, marketing, engineering, R&D, and/ or human resources officer (p=10% or better). Moreover, TMT members with family ties are more likely to be female (p=10%), have longer tenure (p=1%), are more likely to be the CEO (p=1%), and are also less likely to be finance officers, engineering officers, research and development (R&D) officers, and division general managers (p=10% or better) than TMT members with social ties.
hence the regressions include firm fixed effects. In line with Conjecture 1, regression (1) suggests that PPS increases with the TMT member's family ties and social ties with the board of directors. A Wald test (not tabulated) shows that the two coefficients are significantly different from each other (p=1%). We also find that PPS is higher for TMT members who have board membership (the instrumental variable). PPS is also higher for those TMT members who work for smaller firms. In line with Yermack (1996) , TMT members of firms with a loss carry-forward and lower leverage have greater PPS. PPS also decreases with social board independence. The latter two results confirm our expectations that leverage and social board independence act as substitutes for PPS. Contrary to our expectations, TMT members of VC-backed firms have greater PPS.
[ Table 4 About Here]
As per Conjecture 1, regression (1) suggests that PPS is higher for TMT members with family ties or social ties as compared to TMT members without any such ties. 12 We also find that PPS is higher for TMT members who have board membership (the instrumental variable). PPS is also higher for those TMT members who work for smaller firms. In line with Yermack (1996) authors, regressions (2) to (4c) show that family ties reduce both short-term and long-term IPO performance, whereas social ties improve performance. More importantly, the interaction term between family ties and PPS as well as that between social ties and PPS is significant (except for the interaction effect with family ties in regression (3)) (p=10%) and both improve IPO
performance. An untabulated Wald test indicates no significant difference in the effects on IPO underpricing of the interaction term between PPS and social ties and that between PPS and family ties. However, the positive effect on the IPO premium is only significant in the case of the interaction term between PPS and social ties. Moreover, the positive effect of the former interaction on BHAR 1Y, BHAR 2Y, and BHAR 3Y is significantly higher than that between PPS and family ties (p=1%). In line with Conjectures 3 and 4, this suggests that PPS reduces the negative effect of family ties whereas it strengthens the positive effect of social ties on IPO performance. As to the economic effect of PPS, based on average PPS for TMT members with family ties (0.175 in Table 3 ) and the average family ties (0.379 in Table 3 ), the effect of family ties on IPO underpricing is reduced from 0.172 to 0.072, i.e. a 58% reduction. The positive effect of PPS on performance is even more pronounced when the latter is measured by the two-year BHAR (BHAR 2Y), with a decrease of -0.209 to -0.059, i.e. a 72% decrease.
As to the control variables, the results from the underpricing regression, i.e. regression (2), are consistent with the literature. Underpricing is positively related to price revision, aftermarket standard deviation, price-to-book ratio, underwriter reputation, and the market return prior to the IPO date (p=5% or better), and it is negatively related to firm size, pre-IPO leverage, and social board independence (p=10% or better). Underpricing is also higher in hi-tech firms, and VCbacked IPOs (p=1% for both).
The IPO premium (see regression (3)) is positively related to firm size, aftermarket standard deviation, social board independence, and pre-IPO market return (p=10% or better), and it is negatively related to underwriter reputation (p=1%). The premium is also higher for hi-tech IPOs (p=1%), those with tax loss carry-forwards (p=5%), but is lower in VC-backed IPOs (p=5%).
Long-run performance over the one-year period, the two-year period and the three-year period following the IPO is positively related to firm size, lock-up period (only in regression (4b)), and social board independence (p=1%, except in regression (4c)) whereas it is negatively related to tax loss carry-forwards (p=5% or better). BHAR 1Y is lower if the IPO is underwritten by a more reputable underwriter (p=5%) and BHAR 1Y, BHAR 2Y and BHAR 3Y are lower if the firm has high leverage (p=10% or better).
ROBUSTNESS TESTS
This section carries out a battery of robustness tests. These tests adjust for the potential endogeneity of PPS in an alternative way; they allow for the potential endogeneity of family ties, and social ties; they check the validity of the assumption that, for TMT members that have both family ties and social with a given board member, the former dominate; they allow for industry cluster effects; and they check the robustness of the existing results via the estimation of 3SLS regressions at the CEO level. There is the possibility that in what precedes we may have drawn the wrong inferences as we may not have correctly adjusted for the endogeneity of PPS.
Similarly, our results may be biased given that we have not allowed for the endogeneity of family ties and social ties. Hence, our inferences as to the validity of Conjectures 3 and 4 may be wrong.
The Potential Endogeneity of PPS and Ties
In this section, we first test the robustness of our results by adjusting for the potential endogeneity of PPS in a different way from what was done above. We do so by first regressing PPS on social ties and family ties and then using the residuals from this regression as a proxy for PPS in the IPO performance regressions. PPS is thus no longer contaminated by the impact of social ties and family ties. Our results about the positive effect of social ties and the negative effect of family ties on IPO performance remain consistent and become even slightly more significant. 13 More importantly, our empirical tests show that the negative effect of family ties is mitigated by PPS whereas the positive effect of social ties is amplified by PPS, which is consistent with Conjectures 3 and 4.
Social ties and family ties may also be endogenous. In particular, the positive (negative) effect of social (family) ties on firm performance may reflect the endogeneity of these ties, relative to firm performance. For example, it may be the case that more capable managers with larger social networks, who run well-performing firms, attract closely tied board members. Although the Hausman (1978) test does not suggest that family ties and social ties are endogenous, we nevertheless test the robustness of our results by testing for the potential endogeneity of social ties and family ties in the following two ways.
First, we estimate 3SLS models with four equations (rather than just two) explaining family ties and social ties, 14 in addition to PPS and firm performance. Our results, which are not tabulated, are qualitatively similar. 15 This suggests that, even after controlling for the potential endogeneity of ties, the effects of PPS, and TMT ties as well as their interactions on IPO performance remain consistent.
Second, we also conduct a more involved test of dealing with the possible endogeneity of ties, focusing on possible differences in the drivers behind social ties and family ties. This test consists of matching TMT members with social ties with TMT members with family ties based on similar PPS (+/-10%), board membership, gender, pre-IPO ownership (+/-25%), and CEO status. In other words, we compare TMT members with social ties with TMT members with family ties that are as similar as possible in terms of their characteristics. We are able to match 110 TMT members with social ties with TMT members with family ties. (6) to (8c) suggest that family ties still reduce IPO performance whereas social ties increase IPO performance (p=10% or better). This is the case for all five measures of IPO performance. The interactive effect between family ties and PPS and the equivalent interactive effect for social ties are significant (p=10% or better) in all five regressions (except for the former in regression (7)) providing further support for Conjectures 3 and 4.
[ Table 5 About Here] 15 The results are available upon request.
Although not tabulated, we also perform a less stringent matching consisting of matching TMT members with social ties with TMT members with family ties based on similar PPS (+/-50%), board membership, gender, pre-IPO ownership (+/-50%), and CEO status. This less stringent matching enables us to match 169 TMT members with social ties with an equivalent number of TMT members with family ties. We find virtually the same results as for the previous, more stringent matching. In particular and in line with Conjecture 1, family ties as well as social ties still increase PPS. Finally, in line with our empirical results in Table 4 , we find evidence consistent with Conjectures 3 and 4. Specifically, although family ties are negatively associated with IPO performance, the effect is mitigated by greater PPS (at the 10% level or better).
Moreover, IPO performance is positively related to social ties and the effect is higher in firms with greater PPS (at the 5% level or better).
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Third, we use a two-step Heckman procedure in Table 6 . The first-step regression (regression (9)) estimates the likelihood of a TMT member having social ties with the board members. We focus on social ties as family ties are relatively rare (see Table 3 ); family ties are omitted altogether from the Heckman procedure. The second-step regressions, i.e. regressions (10) to (12c), are based on equation (2), i.e. the performance equation. There is further support for Conjecture 2 of a positive effect of PPS on IPO performance as the coefficient on PPS is significant (p=10% or better) in all five performance regressions (regressions (10) to (12c). We also still find that the interaction term between PPS and social ties is positive and significant (p=10% or better), except in regression (12) on BHAR 3Y. This provides further support for Conjecture 4. 16 The results are not reported in tabular form, but are available upon request from the authors.
[ Table 6 About Here]
The above three tests suggest that our main results that PPS improves IPO performance and that PPS reduces the negative effect of family ties on IPO performance whereas it increases the positive effect of social ties are robust to different ways of adjusting for the potential endogeneity of ties.
The Dominance of Family Ties over Social Ties
So far, we have assumed that family ties are stronger than social ties. In other words, if a TMT member has both family ties and social ties with a given board member, we have considered this TMT member to have family ties only with that board member. Whereas in what precedes we have argued that family relationships are typically the stronger of the two types of ties, one may argue the converse in the IPO context. Indeed, prior research suggests that TMT members with family ties are likely to be inward looking and likely to share information with each other only, thus providing less instrumental and more redundant resources than TMT members with social ties who usually provide diverse expertise (Wellman and Wortley, 1990) . Social ties may thus be the stronger type of tie in the IPO environment. In particular, social ties may have a stronger effect on PPS and IPO performance than family ties.
As a robustness test, we run a 3SLS system using three types of ties rather than just two. Rather than assuming that family ties are stronger than social ties and classing TMT members with both types of ties as TMT members with family ties only we now distinguish TMT members with both types of ties from those with family ties only, those with social ties only, and those with neither type of ties. The results (which are not tabulated) confirm our existing findings.
Industry Cluster Effect
We also verify whether family ties and social ties are clustered in specific industries. Using the Fama-French industry classification, 17 we run a multinomial Logit regression to explain the likelihood of each of the two types of ties across different industries. The regression has little explanatory power as evidenced by the pseudo R-square of only 0.0098. The results (which are not tabulated) do not suggest that one type of ties or both are more likely in certain industries.
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Social Ties, PPS, and IPO Performance at the Firm Level and at the CEO Level
We rerun the regressions from Table 4 at the IPO firm level by aggregating the social ties and family ties of individual TMT members. The regressions, which are not tabulated, confirm our previous results. We also re-estimate the regressions from variables in a 3SLS system. The validity of these instruments is discussed in the Appendix. Table   7 reports the results, and they are consistent with those observed in Table 4 .
[ In particular, we confirm the existence of a positive effect of family ties and social ties on PPS (p=10%). We also confirm our previous results that PPS reduces the negative effect of family ties on IPO performance and strengthens the positive effect of social ties. The relevant interaction terms are significant in all of the regressions (p=10% or better), except for family ties in regressions (15) and (16c). All in all, the regression results corroborate our results at the TMT member level and suggest that IPO firms are inherently different from mature firms (see Hwang and Kim, 2009 ).
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CONCLUSION
Organization theorists acknowledge the importance of the IPO milestone as the "re-birth" of the organization (see e.g. Finkle, 1998) . The IPO is a crucial event in the life-cycle of the firm as it moves from a relatively unknown private company to a public company, seeking capital from a large pool of potential investors to finance its expansion (Certo et al., 2009) . Corporate governance scholars are increasingly recognizing the complexity of this IPO event and the role played by effective governance mechanisms in helping IPO firms align the interests of the managers with those of the shareholders (Bruton et al., 2010) . This study explores the link between two corporate governance mechanisms, namely pay-for-performance schemes and board independence, and their effect on IPO performance. Specifically, we investigate the link between pay-performance sensitivity (PPS) for the top management team (TMT) and family ties or social ties between TMT members and board members at the IPO.
While board members are expected to support the organization via their advice, external networking, and monitoring (Johnson et al., 1996; Zahra and Pearce, 1989) , the personal ties they have with the top management may impede board effectiveness. Indeed, board members with personal ties may have a lax attitude towards monitoring the managers with whom they have ties (Fredrickson, Hambrick, and Baumrin, 1988) . The effectiveness of the board of directors might thus be compromised by the lack of independence. In contrast, one may argue that social ties and family ties reduce frictions between the TMT and the board of directors, making the latter's role easier and increasing the likelihood that the former seeks advice from the latter (see e.g. Westphal, 1999) . Further, any negative effects of ties might be reduced when managers are incentivized by adequate compensation packages, reflected by greater PPS, whereas any positive effects may be amplified.
We contribute to the literature by differentiating between social ties and family ties at the time of the IPO, a time when such ties are likely to have a particularly high impact, and by examining their effects on both PPS and IPO performance. Our study reveals that both PPS and board independence have a significant effect on both short-term and long-term IPO performance. In 7372, 7373, 7374, 7375, 7378, 7379 (software) . VC dummy is equal to one if the IPO firm is VC-backed, and zero otherwise. Underpricing is equal to the difference between the price at the end of the first day of trading and the offer price over the latter. It is calculated for the sample as well as the population, i.e. all the IPOs for which data is available in SDC Platinum (i.e. 1,822 IPOs). Due to the presence of outliers for underpricing, we winsorize the available data for the population at the 1 st and the 99 th percentile. Tests for difference in proportions are included in Panels A and B, and t-tests for differences in means are included in Panel C. Table 1 ). Aftermarket Standard Deviation is equal to the standard deviation of stock returns over the 100-day window starting with the trading day following the IPO date. Pre-IPO Leverage is equal to pre-IPO long-term debt as a fraction of pre-IPO total assets, both measured in the year preceding the IPO date. Price-to-Book Ratio is equal to the offer price over the book value per share at IPO. Lock-up Period is equal to the difference in days between the IPO date and the lock-up expiry date. VC dummy is equal to one if the IPO firm is VC-backed, and zero otherwise. Social Board Independence is the proportion of outside directors who do not have any financial, family, and social ties with one of the TMT members and with the IPO firm. Underwriter Reputation is calculated based on the ranking of Loughran and Ritter (2004) . Market Return is the compound daily return of the equally-weighted CRSP index over the 20 trading days preceding the day of the offer. Price Revision is equal to the ratio of the difference between the offer price and the mid-point of the price range over the latter. Underpricing is equal to the ratio of the difference between the closing price at the end of the first day of trading and the offer price over the offer price. IPO Premium is equal to the difference between the offer price and the book value per share at IPO, expressed as a fraction of the offer price. The long-run buy-and-hold abnormal returns are calculated using the equally-weighted return of (5x5) benchmark portfolios formed based on market capitalization and book-to-market ratio. It is calculated based on the 12 months (BHAR 1Y), the 24 months (BHAR 2Y) and the 36 months (BHAR 3Y) following the closing price of the first day of trading after the IPO. Data required for calculating BHAR 2Y (BHAR 3Y) is available for 493 (456) of the 500 sample firms. TMT Size is the total number of executives as listed in the prospectus of each IPO firm. Value Stock Ownership (in $ mill.) is the TMT member's stock ownership at the offer price. Pay-Performance Sensitivity (x100) is calculated based on the Black-Scholes model and is equal to delta x (shares represented by option award/ shares outstanding following the IPO date), where delta is the first derivative of the Black-Scholes option value (i.e. the change in the Black-Scholes option value over the change in the stock price). We then add to that figure the number of shares owned by the TMT member divided by the total number of shares outstanding, both being measured immediately following the IPO.
The PPS values are multiplied by 100 to better show the level of the sensitivity of TMT pay to $100 of performance. Board Member dummy is a dummy variable that is equal to one if the TMT member holds a board seat, and zero otherwise. All other variables are defined in Table 2 . ***, **, and * denote significance at the 1%, 5%, and 10% level (for the two-sided test for difference in means/proportions), respectively. The table presents the 3-stage least squares (3SLS) regressions of pay-performance sensitivity of all stock options held by the TMT member and the IPO performance for the sample of 3,613 TMT members. All the regressions are estimated using 3SLS, controlling for the endogenous choice of the pay-performance sensitivity. Firm fixed effects are included to cluster the errors by IPO firms. All variables are defined as in Tables 2 and 3 . Heteroskedasticityconsistent standard errors are reported in italic beneath the coefficient estimates. ***, **, and * denotes significance at the 1%, 5%, and 10% level (for the two-sided t-test), respectively. The table presents the two-step Heckman procedure for the case of social ties for the sample of 3,613 TMT members. All the regressions are estimated using a two-step Heckman procedure. The first-step regression (regression (9)) estimates the likelihood of the TMT member having social ties with the board members. The second-step regressions (regressions (10)-(12c)) are based on equation (2), i.e. the performance equation. Firm fixed effects are included, i.e. the errors are clustered by IPO firm. All variables are defined as in Tables 2 and 3 . Heteroskedasticity-consistent standard errors are reported in italic beneath the coefficient estimates. ***, **, and * denotes significance at the 1%, 5%, and 10% level (for the two-sided t-test), respectively. Tables 2 and 3 . Heteroskedasticity-consistent standard errors are reported in italic beneath the coefficient estimates. ***, **, and * denote significance at the 1%, 5%, and 10% level (for the two-sided t-test), respectively. APPENDIX -Appropriateness of the instruments in the 3SLS regressions PPS may not be exogenous to firm performance. Indeed, while PPS is hypothesized to improve IPO performance, PPS as well as IPO performance is also hypothesized to be affected by family ties and social ties. Hence, it may be the case that PPS depends on IPO (firm) performance. Put differently, the literature on the impact of managerial ownership on firm performance (managerial ownership is included in the calculation of PPS) suggests that the former is not endogenous (see e.g. Himmelberg et al., 1999) .
TMT Members
There is thus a need to control for the potentially endogenous determination of PPS. We do so by using the TMT member's board membership as an instrumental variable. Board Member dummy equals one if the TMT member sits on the board, and is zero otherwise. Prior research suggests that managers may use their seat on the board to reduce PPS and to increase their fixed salary (Conyon and Peck, 1998; Hwang and Kim, 2009 ). However for the instrument to be valid, it
should not affect IPO performance. In support of our choice of instrument, we fail to find conclusive evidence of an effect of board membership on IPO performance. Still, one may argue that the TMT member's board membership affects firm performance, and as such it may not be an appropriate instrument for PPS. For example, to the extent that the Board Member dummy captures executive experience, capability and reputation, this variable is likely to affect firm performance. However, this means that all TMT members appointed to the board would help their firm increase performance, and there is no evidence of that.
We also compare our instrument with other potential candidates, i.e. additional TMT member characteristics. They include a female dummy, the TMT member's age, a PhD dummy, tenure, a CEO dummy, a finance dummy for accounting, finance and treasury managers, a marketing dummy for marketing and sales managers, an engineering dummy for engineering and operations managers, an R&D dummy for research and development managers, a division general manager dummy, and a human resources dummy for human resources and legal affairs managers, respectively. We run an exclusion test for the instruments in an over-identified system, i.e. a
Sargan test, and the results show the validity of the Board Member dummy as it is the most orthogonal instrument with the IPO performance measures. Further, support for our choice of instrument is provided by the very low correlation coefficients between the Board Member dummy on one side and the various IPO performance measures on the other side. These correlation coefficients range from only -0.034 to only 0.003. Finally, the strength and the reliability of our instrument are also confirmed by the high R-square and F-test in the relevant regressions (see Staiger and Stock, 1997 , for a discussion on the appropriateness of instruments).
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Finally, in the CEO-based regressions in Table 8 , we use a different set of instruments given that all CEOs sit on the board of directors. We use Female dummy, Age, PhD dummy, and Tenure as instrumental variables. The latter seem to be appropriate instruments as there is no clear evidence of the effects of these variables on IPO performance. In contrast, PPS might be affected by the differences in risk-taking attitudes between male and female CEOs; it might also be affected by CEO age, and tenure in the firm, as well as by the CEO's education. The Hausman (1978) specification test using the latter four variables confirms the endogeneity of PPS at the 1.93% significance level. It also confirms the strength and the reliability of our instruments, mainly CEO age, and this is consistent with the high F-test of 15.07.
